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The present study describes the application of HTIB in the synthesis of several new thiazole derivatives, 4-aryl-2-(2-(1-
arylethylidene)hydrazinyl)thiazoles and 2-N-acetylhydrazino-4-arylthiazoles starting from aryl methyl ketones and 
thiosemicarbazones or N-acetylthiosemicarbazide, respectively. The reaction offers a viable method for the construction of 
thiazole motif in a single-step without the isolation of the intermediate -tosyloxy carbonyl compound. 
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[Hydroxy(organosulfonyloxy)iodo]arenes, ArI(OH)OSO2 R, 
are the most common, well investigated, and particularly 
useful aryliodine(III) derivatives of strong acids1-3. 
Functionalization of carbonyl compounds at alpha  
carbon represents the most typical reaction of 
[hydroxy(organosulfonyloxy)iodo]arenes4,5. An important 
member of this class, [Hydroxy(tosyloxy)iodo]benzene 
(HTIB), is commercially available and is commonly used 
as an oxidizing reagent in organic syntheses6-11. One of the 
most striking aspect of HTIB is its great synthetic 
potentiality in the synthesis of heterocyclic compounds12 
via -tosyloxyketones (TKs) which are obtained through 
the oxidation of enolizable ketones with HTIB13. The 
present study is aimed to extend the utility of HTIB in one-
pot synthesis of several new 2,4-disubstituted thiazole 
derivatives. A very important and common approach for 
the construction of thiazole nucleus from open-chain 
precursors is based on Hantzsch thiazole synthesis (HTS) 
involving -haloketones. Due to lachrymatory properties 
of -haloketones and associated handling problems, 
several superior alternatives of the synthetic method have 
been developed. One of the important alternative in HTS is 
the replacement of HKs with -tosyloxyketones (TKs) 14. 
The interesting feature of the reactions mediated by HTIB 
is that the heterocyclic products can be obtained directly 
from the starting ketone in one-pot without the isolation of 
intermediate TK15-17. 
 
Result and Discussion 
A large number of 2-thiazolyl hydrazones with a 
variety of substituents have been synthesized by using 
the reaction of -halogenocarbonyl compounds and 
different thiosemicarbazones. To test the feasibility of 
the HTIB/TK mediated approach for the synthesis of 
4-aryl-2-(2-(1-arylethylidene)hydrazinyl)thiazoles (2), 
the reaction of simple aryl alkyl ketone i.e. 
acetophenone was carried out initially in stepwise 
manner via isolating the intermediate  
-tosyloxyacetophenone by treatment with HTIB  
in acetonitrile according to the procedure of 
tosyloxylation reported by Koser et al.18 Treatment of 
-tosyloxyacetophenone with thiosemicarbazone  
in ethanol by refluxing for 2 h afforded the  
desired product, 4-phenyl-2-(2-(1-phenylethylidene) 
hydrazinyl)thiazole as p-toluene sulfonate 2a.TsOH. 
Basification of the salt with sodium carbonate gave 
the free base 2a. 
Although the method provided efficient synthesis of 
thiazole 2a (using -tosyloxyacetophenone in place of -
haloacetophenone), we realized that it could be simplified 
further by adopting one-pot procedure avoiding the step 
of isolation of tosyloxy intermediate. Accordingly, the 
above transformation was attempted using a direct 
procedure and indeed obtained the title compound 2a in 
better yield (81%)19. The one-pot procedural development 
was found to be general as various aryl methyl ketones 
underwent smooth conversion to the corresponding 4-
aryl-2-(2-(1-arylethylidene)hydrazinyl)thiazole products 
2a-i in good yields (68-85%) (Scheme 1, Table 1). 
Additionally, various 2-hydrazinothiazoles with no 
substituents at hydrazino group have been synthesized 
either by the  condensation of  thiosemicarbazide and 
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Scheme 1 — Synthesis of 4-aryl-2-(2-(1-arylethylidene)hydrazinyl)thiazoles, 2 and 2-N-acetylhydrazino-4-arylthiazoles, 3 
 
Table I — Physical characterization data of 4-aryl-2-(2-(1-arylethylidene)hydrazinyl)-thiazoles, 2 and  
2-N-acetylhydrazino-4-arylthiazoles, 3 
Compd m.p. (°C) Yield (%) Compd m.p. (Lit. m.p.)19,20 (°C) Yield (%) 
2a.TsOH 180 85 2a 136-137 (137) 81 
2b.TsOH 234 79 2b 169-170 (170) 78 
2c.TsOH 218 81 2c 195-196 85 
2d.TsOH 246 75 2d 205-206 (205) 72 
2e.TsOH 231-232 87 2e 214-215 77 
2f.TsOH 210 64 2f 168-69 68 
2g.TsOH 208-210 78 2g 197-98 74 
2h.TsOH 242 68 2h 168-69 69 
2i.TsOH 230 81 2i 182 79 
3a.TsOH 204 66 3a 164 73 
3b.TsOH 226 72 3b 155-156 69 
3c.TsOH 242 71 3c 230 (233) 75 
3d.TsOH 184-186 74 3d 193-194 (195) 78 
3e.TsOH 182 80 3e 194 (195) 86 
3f.TsOH 196 78 3f 183-184 (184) 79 
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α-halogenocarbonyl compounds or through the 
hydrolysis of corresponding N-acetyl derivatives 
which in turn, were prepared by the same reaction 
using N-acetylthiosemicarbazide, instead of 
unsubstituted thiosemicarbazide4. The latter method is 
preferred over the former so as to avoid the formation 
of side products. In view of this observation and with 
the objective to apply modified HTS for the synthesis 
of 2-N-acetylhydrazino-4-arylthiazoles 3, we 
investigated the reaction of N-acetylthiosemicarbazide 
with α-tosyloxyacetophenones. 
Initial attempts were made with acetophenonene in 
stepwise manner by isolating the intermediate 
tosyloxy derivative. Thus, acetophenone was 
converted to -tosyloxy derivative which is refluxed 
with N-acetylthiosemicarbazide in acetonitrile to 
afford 2-N-acetylhydrazino-4-arylthiazole as tosylate 
salt 3a.TsOH. Basification of the salt gave the free 
base 3a. Encouraged by the success of the reaction, 
we planned to attempt the above transformation in 
one-pot without isolating the tosyloxy intermediate 
and obtained the expected product 3a in good yield 
(73%). The one-pot method worked well with various 
enolizable ketones (1a-f) to produce the 
corresponding acetylhydrazinothiazole products as 
tosylate salts which were hydrolysed to obtain the free 
thiazole bases 3a-f in good yields (69-86%) 
(Scheme I, Table I). The acetyl hydrazine products 3 
can be easily converted to 4-aryl-2-hydrazinothiazoles 
upon acidic hydrolysis20,21. 
The structure of the known thiazole products were 
confirmed by melting point and 1H NMR while the 
new compounds were fully identified by m.p., IR, 
1H NMR, mass and elemental analysis. IR Spectra of 
2 exhibited a band 3322-3360 due to NH stretching. 
The 1H NMR spectra showed a characteristic singlet 
at δ 6.73-6.86 due to thiazolyl proton. 1H NMR 
spectra of 3 displayed peaks of CH3CO and thiazolyl 
proton in the range δ 2.04-2.28 and δ 6.76-6.91 
respectively as singlets. 
Various thiosemicarbazones needed for the present 
study were synthesized by treating thiosemicarbazone 
with appropriate acetophenone in EtOH/AcOH and the 
required 1-acetylthiosemicarbazide was prepared by the 
acetylation of thiosemicarbazide with Ac2O in CHCl319. 
 
Experimental Section 
Synthesis of 4-aryl-2-(2-(1-arylethylidene) hydrazinyl) thiazoles (2) 
To a solution of acetophenone 1a (10 mmol) in 
acetonitrile (20 mL) was added HTIB (10.10 mmol) 
and the solution was refluxed for 2 h. To the resulting 
solution was added thiosemicarbazone (10 mmol) and 
the mixture was refluxed for 2 h. Solvent was distilled 
in vacuo. A solid was separated out which after 
washing with acetonitrile afforded compound 
2a.TsOH, m.p.180°C, yield 85%.  
The salt 2a.TsOH was treated with saturated solution 
of sodium bicarbonate. The solid was filtered, washed 
with water and dried to give the crude product 2a, 
which was recrystallized from ethanol to give the pure 
compound, mp 136-137°C (Lit. mp 137°C) in  
81% yield. All other derivatives of 2 were  
obtained similarly. 
 
Synthesis of 2-N-acetylhydrazino-4-arylthiazoles (3)  
To a solution of 1a (10 mmol) in acetonitrile 
(20 mL) was added HTIB (10.10 mmol) and the 
solution was refluxed for 2 h. To the resulting 
solution was added N-acetylthiosemicarbazide  
(10 mmol) and the mixture was refluxed for 1 h. Most of 
the solvent was distilled. A solid was separated which 
after washing with cold acetonitrile afforded compound 
3a.TsOH, m.p.204°C, yield 76%.  
The salt, 3a.TsOH was dissolved in hot water and 
basified with hot aq. Na2CO3. The solid was filtered, 
washed with water and dried to give the crude product 
which was recrystallized from ethanol to give the pure 
compound 3a, m.p.164°C, 73%. All other derivatives 
of 3 were prepared according to the same 
experimental procedure. 
 
4-Phenyl-2-(2-(1-phenylethylidene) hydrazinyl) 
thiazole (2a): Yield 81%, m.p.136-137°C (Lit. 
m.p.137°C). IR (KBr): 3334 cm−1 (NH); 1H NMR 
(CDCl3, 300 MHz): δ 2.20 (s, 3H, CH3), 6.83 (s, 1H, 
thiazole-H), 7.08-7.46 (m, 10H, Ar-H). 
 
2-(2-(1-(4-Chlorophenyl) ethylidene) hydrazinyl)-
4-phenylthiazole (2b): Yield 78%, m.p.169-170°C 
(Lit. m.p.170°C). IR (KBr): 3337 cm−1 (NH); 
1H NMR (CDCl3, 300 MHz): δ 2.15 (s, 3H, CH3), 
6.80 (s, 1H, thiazole-H), 7.11-7.38 (m, 9H, Ar-H). 
 
2-(2-(1-(4-Fluorophenyl) ethylidene) hydrazinyl) 
-4-phenylthiazole (2c): Yield 85%, m.p.195-196°C. 
IR (KBr): 3322 cm−1 (NH); 1H NMR (CDCl3, 300 
MHz): δ 2.10 (s, 3H, CH3), 6.84 (s, 1H, thiazole-H), 
6.99-7.08 (m, 2H, Ar-H), 7.22-7.38 (m, 3H, Ar-H), 
7.67-7.77 (m, 4H, Ar-H), MS: m/z 311 (M+, 100%), 
95, 83, 77. Anal. Calcd for C17H14FN3S (%): C 65.59, 
H 4.50, N 13.50. Found: C 65.57, H 4.49, N 13.48%. 
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2-(2-(1-(4-Methylphenyl)ethylidene)hydrazinyl)-
4-phenylthiazole (2d): Yield 72%, m.p.203-204°C 
(Lit. m.p.205°C). IR (KBr): 3342 cm−1 (NH); 1H NMR 
(CDCl3, 300 MHz): δ 2.06 (s, 3H, CH3), 2.15 (s, 3H, 
CH3), 6.80 (s, 1H, thiazole-H), 7.13-7.44 (m, 9H, Ar-H). 
 
2-(2-(1-(4-Nitrophenyl) ethylidene) hydrazinyl)-4-
phenylthiazole (2e): Yield 77%, m.p.214-215°C. IR 
(KBr): 3359 cm−1 (NH); 1H NMR (CDCl3, 300 MHz): 
δ 2.31 (s, 3H, CH3), 6.79 (s, 1H, thiazole-H),  
7.13-7.19 (m, 3H, Ar-H), 7.34-7.41 (m, 2H, Ar-H), 
7.69-7.77 (m, 2H, Ar-H), 8.19-8.22 (m, 2H, Ar-H); 
MS: m/z 338 (M+, 100%). Anal. Calcd for 
C17H14N4SO2 (%): C, 60.53; H, 3.85; N, 16.61. Found 
C, 60.53; H, 3.83; N, 16.60%. 
 
4-(4-Fluorophenyl) -2-(2- (1-phenylethylidene) 
hydrazinyl) thiazole (2f): Yield 68%, m.p.214-
215°C. IR (KBr): 3340 cm−1 (NH); 1H NMR (CDCl3, 
300 MHz): δ 2.19 (s, 3H, CH3), 6.86 (s, 1H, thiazole-
H), 7.07-7.12 (m, 2H, Ar-H), 7.39-7.45 (m, 3H,  
Ar-H), 7.77-7.81 (m, 4H, Ar-H), 8.90 (s, 1H, NH), 
MS: m/z 311 (M+, 100%), 95, 83, 77. Anal. Calcd for 
C17H14FN3S (%): C, 65.59; H, 4.50; N, 13.50. Found: 
C, 65.61; H, 4.45; N, 13.51%. 
 
4-(4-Fluorophenyl)-2-(2-(1-(4-fluorophenyl) ethylidene) 
hydrazinyl)thiazole (2g): Yield 74%. m.p.214-
215°C. IR (KBr): 3360 cm−1 (NH); 1H NMR (CDCl3, 
300 MHz): δ 2.09 (s, 3H, CH3), 6.73 (s, 1H, thiazole-H), 
6.99-7.06 (m, 4H, Ar-H), 7.67-7.73 (m, 4H,  
Ar-H), MS: m/z 329 (M+, 100%), 207, 152, 136. Anal. 
Calcd for C17H13F2N3S (%): C, 63.34; H, 4.69; N, 
12.31. Found: C, 63.30; H, 4.67; N, 12.38%. 
 
4-(4-Fluorophenyl)-2-(2-(1-(4-methoxyphenyl) 
ethylidene)hydrazinyl)thiazole (2h): Yield 69%, 
m.p.214-215°C. IR (KBr): 3356 cm−1 (NH); 1H NMR 
(CDCl3, 300 MHz): δ 2.18 (s, 3H, CH3), 3.82 (s, 3H, 
OCH3), 6.82 (s, 1H, thiazole-H), 6.97-7.08 (m, 2H, 
Ar-H), 7.26-7.39 (m, 3H, Ar-H), 7.87-8.01 (m, 4H, 
Ar-H), MS: m/z 341 (M+, 100%). Anal. Calcd for 
C18H16FN3SO (%): C, 63.34; H, 4.69; N, 12.31. 
Found: C, 63.32; H, 4.68; N, 12.32%. 
 
2-(2-(1-(4-Fluorophenyl)ethylidene)hydrazinyl)-
4-(4-methoxyphenyl)thiazole (2i): Yield 79%, 
m.p.214-215°C. IR (KBr): 3357 cm−1 (NH); 1H NMR 
(CDCl3, 300 MHz): δ 2.19 (s, 3H, CH3), 3.84 (s, 3H, 
OCH3), 6.84 (s, 1H, thiazole-H), 6.99-7.08 (m, 2H, 
Ar-H), 7.22-7.38 (m, 3H, Ar-H), 7.87-7.97 (m, 4H, 
Ar-H), MS: m/z 341 (M+, 100%). Anal. Calcd for 
C18H16FN3SO (%): C, 63.34; H, 4.69; N, 12.31. 
Found: C, 63.30; H, 4.67; N, 12.38%. 
 
2-N-Acetylhydrazino-4-phenylthiazole (3a): Yield 
73%, m.p.164°C; 1H NMR (CDCl3, 300 MHz): δ 2.20 
(s, 3H, CH3), 6.91 (s, 1H, thiazole-H), 7.36-7.43 (m, 
5H, Ar-H), MS: m/z 233 (M+, 100%). Anal. Calcd for 
C11H11N3 OS (%): C, 56.65; H, 4.72; N, 18.03. Found: 
C, 56.42; H, 4.61; N, 17.89%. 
 
2-N-Acetylhydrazino-4-(4-chlorophenyl)thiazole (3b): 
Yield 69%, m.p.155-156°C; 1H NMR (CDCl3, 300 
MHz): δ 2.28 (s, 3H, CH3), 6.89 (s, 1H, thiazole-H), 
7.35-7.39 (m, 4H, Ar-H), MS: m/z 267 (M+, 100%), 
269 (M++2, 37%). Anal. Calcd for C11H10ClN3OS 
(%): C, 49.44; H, 3.75; N, 15.73. Found: C, 49.32; H, 
3.86; N, 15.64%. 
 
2-N-Acetylhydrazino-4-(4-bromophenyl)thiazole (3c): 
Yield 75%, m.p.230-231°C (Lit. m.p.233°C); 
1H NMR (CDCl3, 300 MHz): δ 2.04 (s, 3H, CH3), 
6.87 (s, 1H, thiazole-H), 7.48-7.46 (d, J = 8.3 Hz, 2H, 
Ar-H), 7.70-7.67 (d, J = 8.3 Hz, 2H, Ar-H). 
 
2-N-Acetylhydrazino-4-(4-fluorophenyl)thiazole (3d): 
Yield 78%, m.p.193°C (Lit. m.p.195°C); 1H NMR 
(CDCl3, 300 MHz): δ 2.19 (s, 3H, CH3), 6.76 (s, 1H, 
thiazole-H), 6.97-7.05 (m, 4H, Ar-H). 
 
2-N-Acetylhydrazino-4-(4-methylphenyl)thiazole 
(3e): Yield 86%, m.p.193-194°C (Lit. m.p.195°C); 
1H NMR (CDCl3, 300 MHz): δ 2.00 (s, 3H, CH3), 
2.05 (s, 3H, CH3), 6.79 (s, 1H, thiazole-H), 7.21-7.54 
(m, 4H, Ar-H). 
 
2-N-Acetylhydrazino-4-(4-methoxyphenyl) thiazole 
(3f): Yield 79%, m.p.184°C (Lit. m.p.184°C); 1H NMR 
(CDCl3, 300 MHz): δ 2.23 (s, 3H, CH3), 3.76 (s, 3H, 
OCH3), 6.82 (s, 1H, thiazole-H), 7.06-7.19 (m, 4H, Ar-H). 
 
Conclusions 
It is clear from the results of the present study that 
HTIB mediated Hantzsch thiazole reaction can be 
extended for the convenient synthesis of 2,4-
disubstituted thiazoles namely 4-aryl-2-(2-(1-arylethy 
lidene)hydrazinyl)thiazoles and 2-N-acetylhydrazino-
4-arylthiazoles and their tosylates. The method is 
further simplified by adopting the procedural 
development of avoiding the step of isolation of 
intermediate -tosyloxyketones. 
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